High-throughput methods to detect dimerization of Bcl-2 family proteins.
Members of the Bcl-2 family are critical regulators of apoptosis. Antiapoptotic family proteins such as Bcl-2 and Bcl-x(L) function, at least in part, by binding proapoptotic members such as Bax and Bak and thereby preventing release of apoptotic proteins, including cytochrome c, from the mitochondria. "BH3-only" members of the family disrupt this interaction by binding, via their BH3 domain, to a hydrophobic pocket on the surface of the antiapoptotic members. Disruption of heterodimerizations by small-molecule inhibitors could be used to modulate cell death in both cancer (to increase apoptosis) and degenerative disorders (to decrease apoptosis), and assays are necessary to screen compound libraries. Fluorescence polarization and enzyme-linked immunosorbent assay-based methods to detect Bcl-2 protein interactions have been described. Here, two further methods that are rapid, "mix and read," homogeneous reactions, insensitive to compound autofluorescence, and amenable to high-throughput screening, are described: a scintillation proximity assay and a time-resolved fluorescence resonance energy transfer assay (HTRF). The assays are designed using tags such that different Bcl-2 family members or BH3 domain peptides can be readily applied to either format, as exemplified by the use here of histidine-tagged Bcl-x(L) and biotinylated BH3 peptides.